Relationship between macrophages in mouse uteri and angiogenesis in endometrium during the peri-implantation period.
The objective of this study is to examine the change in macrophage numbers, inducible form of NO synthase (iNOS), and vascular endothelial growth factor (VEGF) expression both before and after embryo implantation in the uterine tissue of mice. In order to explore the mechanism of macrophages in endometrial angiogenesis, 8-week-old female mice were divided into three groups: pregnant group, pseudopregnant group (mated to male mice that had been vasectomized), and estrous group (unmated). Individuals from these three groups were sacrificed at time intervals D1.5 to D6.5. Formalin-fixed paraffin-embedded tissue was used for immunocytochemical localization of Mφ, iNOS, and VEGF utilizing standard methodology. The proportion of macrophages in the peripheral blood was determined by flow cytometry, and the relationship between macrophage, iNOS, and VEGF expression was analyzed. The proportion of peripheral blood macrophages in the pregnancy group was significantly higher than that in the other groups. The results of immunohistochemistry determined that the macrophages exhibited changes in both numbers and distribution. The number of macrophages in the endometrium of the pregnancy and pseudopregnancy groups was significantly higher than that in the control (estrous) group. In the pregnancy group, macrophage numbers dramatically decreased and gradually transferred to the perimetrium on D4.5. Immunostaining revealed strong staining in the pregnancy group and weaker staining in the pseudopregnant and control groups for both iNOS and VEGF. There was strong, dense immunostaining at the implantation site for both iNOS and VEGF, whereas light immunostaining was seen in interimplantation tissues on D5.5 to D6.5. In the pregnant group, peripheral blood and uterine macrophage proportions were negatively correlated, whereas the amount of macrophages, iNOS, and VEGF expression in the endometrium were positively correlated. The expression of iNOS and VEGF in the endometrium also displayed a strong positive correlation. In conclusion, during embryo implantation, macrophages levels decreased in the uterus, whereas the number of peripheral macrophages increased, suggesting that macrophages may migrate into the peripheral blood and uterus to adapt for pregnancy. Additionally, an increase in the expression of iNOS and VEGF was observed during the implantation window, implying that iNOS and VEGF may play an important role in promoting embryo implantation. The positive correlation between macrophages, iNOS, and VEGF in the implanting uterus implied that macrophages might regulate iNOS and VEGF during the implantation process.